Characterization of two putative prolinases (PepR1 and PepR2) from Lactobacillus plantarum WCFS1: occurrence of two isozymes with structural similarity and different catalytic properties.
Two putative prolinases (PepR1 and PepR2) of Lactobacillus plantarum WCSF1 share 48.5% amino acid sequence identity (55.5% at the DNA level); however, PepR1 exhibits over 80% identity at the protein level with other lactobacilli prolinases while PepR2 exhibits only 51% or less identity. In this study, the putative genes were overexpressed in Escherichia coli, purified to gel electrophoretic homogeneity, and then characterized. Purified PepR1 and PepR2 hydrolysed Pro-Xaa dipeptide substrates at similar rates, proving their nature as prolinases. Structural analyses using circular dichroism, dynamic light scattering, gel filtration, and molecular modelling revealed that the two prolinases have similar structural characteristics: high β-sheet content, homotetrameric structure, and similar folding to the PepI/PepL/PepR peptidase family. However, kinetic and thermodynamic analyses of PepR1 and PepR2 indicated differences in many aspects: optimum temperatures (25 and 30°C, respectively), optimum pH (pH7.5 and 8.0, respectively), substrate specificities (high stringency of PepR2), kinetic parameters, and thermal stability (29 and 48°C, respectively). Also, these prolinases behaved differently towards inhibitor treatments, suggesting structural and/or functional differences in their active sites. Differences in the two prolinases would contribute to a diversity of catalytic activities, so that they work together cooperatively and complementarily to hydrolyse proline-containing peptides with broader specificity, working pH, working temperature, and higher efficiency, thus allowing adaptation to a wider range of environments.